Abstract. We examine the role that stochastic fluctuations in the IMF and in the number of interacting binaries have on the spectro-photometric properties of sparse stellar populations as a function of age and metallicity.
Introduction
In the outskirts of galaxies, and in low density environments in general, stars may form in clusters and associations of lower mass than those formed in high mass density environments. The spectroscopic and photometric properties of sparse stellar populations cannot be derived straightforwardly from models designed to study high mass galaxies. Statistical fluctuations in the number of stars populating critical positions in the HR diagram may change quite dramatically the integrated spectral energy distribution (SED) of clusters of mass < 10 4 M , compared to the SED of a massive galaxy of the same age and metal content. Population synthesis models of massive galaxies assume a smoothly populated initial mass function (IMF) that follows an analytical expression. Fulfilling this condition requieres in practice a galaxy of infinite mass. Fig. 1 shows the dispersion expected in the SED as a function of the mass of the stellar population. Fig. 2 shows details on how these fluctuations can affect the emitted flux in specific spectral ranges. In Fig. 3 we show the effects of these fluctuations on the UV r colours of populations of different mass and age. In addition, we show how the evolution of interacting binaries affects these colours. Fig. 4 compares schematically the effects of binary evolution and stochastic fluctuations with the standard evolution of massive galaxies for different colours. For details see Bruzual (2007) and Hernández-Pérez & Bruzual (2013 , 2014 . The figures in colour can be found in the electronic version of this book. 
